The sciences are often perceived by students as irrelevant as they do not see the content of science as related to their daily lives. Web 2.0-mediated activities are characterized by user-driven content production, collaboration, and multi-way communication. It has been proposed that employing Web 2.0 in educational activities will promote richer opportunities for making learning personally meaningful, collaborative, and socially relevant. Since Facebook is already in use among youths, it potentially provides a communicative link between educational content and students' lives. The present study was conducted as a case study to provide an inductive, explorative investigation of 
students to scientific and technical higher education to ensure qualified labor, and as concerns the general issue of young people's scientific literacy.
The sciences are often perceived by students as irrelevant: Irrespective of how well they do in their science class, many students do not see the content of science as important nor as related to their daily lives (Aikenhead 1996; Osborne and Collins 2000) . The lack of perceived relevance is probably one of the greatest barriers for students' learning as well as for interest in the subject.
Thus, conversely, as suggested by the National Research Council (2012) , it would seem a particularly rewarding path for improvement of students' interest to explicitly heighten their awareness of close connections between curricular content and real life. This should help establish meaningful contexts of learning for them.
Social networking and communication constitute an important part of young people's everyday lives and provide processes and practices of meaning-making for them. Therefore, one has reasons to believe that social networking sites (SNS) in education may provide a communicative link between educational content and students' lives. In recent years, Facebook has become one of the most prominent SNS, and many students use Facebook daily. It therefore seems plausible that science activities on Facebook will be given increased attention and are likely to maintain interesteven if the object of interest is, in the first instance, Facebook, not science.
The purpose of the present study is to investigate whether the integration of Facebook into upper secondary biology can actually provide such a communicative link and facilitate maintained situational interest in biology. The focus is on Facebook's motivational potential in a school context. This has not been studied before.
Background

Situational interest
Interest is a content-specific concept, i.e. it is always related to specific topics, tasks, or activities.
Interest is characterized by focused attention and engagement, and the close connection between interest and learning is seen by many as self-evident; the more interest a student has in a particular topic, the more willing he or she is to learn about that topic (Hidi and Harackiewicz 2000; Rotgans and Schmidt 2014; Schiefele 1991; Schraw and Lehman 2001) . The present study builds on the four-phase model of interest development (Hidi and Renninger 2006) . Within this framework, interest is conceptualized as a motivation variable which develops through four phases: triggered situational, maintained situational, emerging individual, and well-developed individual interest. The variable is complex, in that it a) has both affective and cognitive components: it includes feelings and valuing of disciplinary content (e.g. biology), as well as the perception of having and being able to develop knowledge about that content, b) refers to both a current state of the learner and to his or her predisposition to return to engagement with a particular class of ideas (disciplinary content), events, or objects.
Situational interest, in the two phases of 'triggered' and 'maintained', refers to the psychological state of engagement with content (Ainley 2010; Hidi and Renninger 2006; Krapp 2002 ). The first phase, triggered situational interest, involves the immediate affective experiences that individuals associate with the environment, and it appears to be especially important in catching students' attention (Mitchell 1993) . Triggers for students' interest in science have been described as, among others, promoting surprise, novelty, hands-on, and complexity (Dohn 2011; Holstermann et al. 2010; Palmer 2009 ). Maintained situational interest is a more committed, deeper form of situational interest, in which individuals forge a meaningful connection with the content of the material, i.e. perceive it as personally meaningful for them in their present lives. Mitchell (1993) proposed that maintained situational interest could best be achieved by involving students in activities which they perceive as personally meaningful. When activities are not meaningful to them, triggered interest can fall off, go dormant, or disappear altogether. His point is articulated even stronger by Krapp who argues that a person's experience of his/her engagements with content as personally relevant is a prerequisite for triggered interest to develop into 'stabilized ' (maintained) interest (Krapp 2002 ). The point is corroborated empirically for science content by Hoffman (2000, 2002) , who investigated the impact of a new interest-guided physics curriculum, and Hulleman and Harackiewic (2009) who studied the significance for interest development of designing the science curriculum to help students make connections between course material and their lives. Similar findings within the 'neighbouring motivational concepts' (Krapp and Prenzel 2011, p. 30) of 'motivation' and 'attitude' further document the significance of personally experienced meaningfulness (Çam and Geban 2011; Choi and Cho 2002; Graeber and Lindner 2008; Guzzetti and Bang 2010; Nieswandt and Shanahan 2008; Walczak and Walczak 2009) . From an educational point of view, maintained situational interest is the real topic of concern in comparison with triggered situational interest because of its long-term significance for student engagement with content. (cf. Dewey 1913) . However, research into situational interest has predominantly been concerned with identifying factors that trigger it. There are far fewer studies of maintained than of triggered situational interest.
In this study, we focus on students' situational interest in collaborative learning activities on Facebook. Although recent research has recognized the importance of social aspects for situational interest in collaborative learning activities, the social is mainly conceived as a unidirectional source of interest (e.g. 'social involvement' cf. Palmer 2009). We contend that both individual and social processes need to be considered to advance our understanding of interest in collaborative learning (Järvelä et al. 2010) . A 'person-in-context' approach (Volet 2001) to studying interest was therefore adopted in this study. Person-in-context studies are inspired by Cobb's analyses of the evolution of mathematical practices in the classroom (Cobb et al. 2001) . They bring cognitive, phenomenological views of interest together with the socio-cultural approaches of Greeno (1998) , Lave and Wenger (1991) , and Rogoff (1990) . As argued by Nolen and Ward (2008) , this approach is conceptually consistent with the four-phase model of interest development because the individual's cognitions are understood to be a result of participation in social contexts over time (Järvenoja and Järvelä 2005; Nolen and Ward 2008) . On this approach, meanings, values, norms, and goals are socially mediated, and they create the context in which interest forms and develops.
The diversity of students' experiences is acknowledged, but at the same time the diversity is regarded as socially situated.
Potentials of Web 2.0 for establishing connections
Above, we argued with Mitchell and Krapp for the need to help students forge meaningful connections with curricular content through relating it with issues they find personally relevant.
There are, however, limitations to this approach. For educators it may be overwhelming to re-design curriculum content. They (ideally) have to connect science content not just to one student's interests, but to all of their individual students' different interests, goals and lives. Typically they will not have appropriate textbook support for this. Furthermore, re-designing curriculum content may not by itself be sufficient to enhance interest. In Hoffmann's study (2000, 2002) , other factors (such as gender-partitioned teaching) contributed to the improvement of interest. The re-designed curriculum based on interesting topics did not do it alone. Likewise, in Hulleman and Harackiewic's study, the effect on interest was only significant for students with low success expectancies. Thus, alternative and supplementary ways of supporting students in establishing meaningful connections should be considered in addition to the one of revising the curricular content itself.
One such alternative approach, holding initial promise, is the employment of Web 2.0-mediated activities in the design of learning tasks. The term Web 2.0 has been used to denote both specific tools such as wikis, blogs, SNS, virtual worlds, media sharing and manipulation tools (Conole and Alevizou 2010; Crook 2008 ) and a certain kind of practices, supported by, but not limited to, these tools. The practices are characterized by bottom-up, user driven content production; a high degree of interactive multi-way communication between users, and continuous use and reuse of content across contexts (Conole and Alevizou 2010; Knobel 2006, 2011; Luehmann and Frink 2012) . They represent a change in attitude towards sharing and producing knowledge in collaboration with others, through distributed authorship and with correspondingly diminished copy-right claims Downes 2005) . The practices are supported by the tools mentioned because of their affordances (Gibson 1986 ), i.e. the action possibilities they offer users. We understand 'affordances'-and its counterpart 'constraints' -as relational constructs, in line with the socio-cultural approach. According to this approach, an object's affordance for a given person is constituted by the interrelation between the features of the object and the skills and practices which the person masters (Baerentsen and Trettvik 2002; Greeno 1994; Greeno and TMSMTAPG 1998; Jones et al. 2006; Kaptelinin and Nardi 2006) . 'Constraints' similarly depend both on the features of the environment and on how the person in question is able to navigate these features. The technological functionalities of Web 2.0 thus afford user-driven content production, collaboration, multi-way communication between users a) because of their technological features, and b) because these features have been developed in conjunction with user-driven, collaborative practices ).
Within education, there has been an increasing interest in employing Web 2.0 because of its affordances for connecting knowledge, community, and learning and, more specifically, for student participation in learning communication. It has been proposed that Web 2.0 might promote potentially richer opportunities to make learning more personally meaningful, collaborative, and socially relevant (Brown and Adler 2008; Greenhow et al. 2009; Luehmann and Frink 2012) .
Generally, Web 2.0 allows students to interact with peers. This provides them with opportunities to give and receive peer feedback and provides instructors with opportunities to model how a task should be performed (Kitsantas and Dabbagh 2011) . Web 2.0 enhances the inherent potentials of information and communication technology (ICT) for connecting learning contexts in and out of school and of facilitating learning based on active student engagement (e.g. Ares 2008; DirckinckHolmfeld et al. 2009; Bereiter 1994, 2006) . Learning activities with SNS, in particular, hold the promise of boundary crossing (Akkerman and Bakker 2011) : Such activities may establish connections between the out-of-school self-directed leisure time practices of students on SNS (e.g. sharing experiences with friends or commenting on issues in their daily lives or in the news) and the engagement with curricular content (Lantz-Andersson et al. 2013) . Thus, learning activities employing Web 2.0, and SNS in particular, may be hypothesized to be an appropriate alternative way to support students in establishing meaningful connections with curricular content.
More specifically, such activities may facilitate student participation in learning communication and thereby help them develop maintained interest.
Facebook
The social networking site Facebook is a very popular communication platform for youths today (boyd 2008 Livingstone 2008) . According to the most recent data from Statistics Denmark relevant to this study, 92% of the 16-19 year old Danes had a profile on a social networking site in 2010, and 96% of this group had a Facebook profile (Statistics Denmark 2011).
Facebook has changed interface somewhat since the time of our study in response to (and enabling) changes in practices on SNS, especially ones concerned with media sharing and news feeds (Ellison and boyd 2013) . The interface change is not significant for our study because the possibility of establishing meaningful connections with curricular content through the use of SNS does not hinge on a specific interface. Furthermore, the features used in the course we have studied are still available on Facebook, despite the change in interface. However, as stressed by Ellison and boyd (2013) , it is vital that researchers describe the technological artifact at the time of study to ensure that research results endure across technology shifts. As our study was conducted, characteristic features of Facebook and of Facebook usage were the following: Members (then as now) could create profiles of themselves, create and join groups with other members, make 'friends', and share pictures and messages. A feature in wide use at the time was the Facebook 'wall' which essentially is an asynchronous 'chat' facility owned by each user. Here, users exchange text messages with their nominated 'friends', with 'wall-to-wall' exchanges then visible to all other users who belong to the local network. This feature has since been replaced by the Facebook 'timeline'. Young people often use Facebook in the micro-management of their social lives, as an arena for social exploration and to develop social networking skills with their peers at school (Lankshear and Knobel 2011; Livingstone 2008) . Two reviews of research on the use of Facebook as an educational environment provide further, SNS specific, support for our hypothesis that Facebook may facilitate student participation in learning communication. Thus, Aydin concludes quite generally on the basis of his review that 'Facebook contributes to an easier flow of communication between teachers and students' (Aydin 2012 (Aydin , p. 1095 . One important reason is the increased, informal relationship which Facebook affords. Aydin further points to studies which highlight the pervasiveness of Facebook in students' lives and to the easy-to-use functionalities for knowledge-sharing and interaction. This leads him to say that 'Facebook is an ideal environment for communication and interaction among students' (p. 1101) and to recommend that 'as Facebook is very popular among students, the potential of Facebook as an educational environment should be channelled into educational practices' (p. 1101).
These statements echo our hypothesis that Facebook may be used for boundary crossing between students' out-of-school leisure time practices and engagement with curricular content. Manca and Ranieri cite studies that document that students post and interact much more actively when Facebook is used as educational platform than they do on traditional Learning Management Systems (LMS) such as WebCT or Blackboard. They do, however, emphasize that 'Many of the most enthusiastic views [on Facebook's pedagogical potential] espoused by some authors… are still to be achieved' (Manca and Ranieri 2013, p. 496) and that an obstacle to the potential's realization may be implicit institutional, teacher and student pedagogies which may lead to reproduction of established academic practices on Facebook.
Research questions
The aim of this study was to explore how the use of Facebook integrated in learning activities in upper secondary biology has impact on students' situational interest. The study was framed by the following research questions:
• How are situational interests of upper secondary students maintained by collaborating on Facebook in a biology course?
• What are the affordances and constraints for students' participation in learning communication on Facebook?
Specifically, we analysed the reasons the students gave for how the Facebook activities affected their interest through their experiences of affordances and constraints for participation in learning communication.
Method
Participants
Participants in the present case study were students (N = 30, 25 girls and 5 boys, aged 16-18 years old) from one Year 10 class in a Danish public gymnasium (upper secondary school).
Of the 30 students, 28 had Facebook profiles. Two students did not have a profile: one was limited by access (she had no Internet or smartphone at home), the other one had chosen not to have a profile. Informal chat with the students revealed a large variance in how much they used Facebook in everyday life: Some were logged in continuously and had a very active social life online, while others only logged in once or twice daily.
Educational context
The Danish upper secondary school system requires students to choose one study programme among several (e.g. science, social studies, physical education etc.). This class consisted of students who had chosen either music or social studies at the highest level (Level A). The gender distribution noted above is typical for this kind of class. The students had biology at mandatory level (Level C) by default, but could choose biology at a higher level (Level B) afterwards (at Year 11 or Year 12 by choice). The three weekly biology lessons (each 45 minutes) were dominated by traditional instructional methods; teacher talk, interactive whiteboard, and textbook as well as laboratory work.
The curriculum included themes like cell biology (pro-and eukaryotic cells, structure and biological significance of DNA, proteins, carbohydrates and fat), human physiology (organ systems' structure and function), ecology (ecosystem and different organisms' adaptations, including photosynthesis and respiration), and examples of biotechnological methods and their application.
Because the students had other majors than biology, the teacher anticipated in advance that they would be rather disinterested in biology in general. This anticipation was based on prior experience with similar students. The teacher decided to adopt Facebook as a participatory medium for supporting multiple modes of learning and engagement. Her basic intention was to stimulate student interest in biology by providing a less formal learning environment for topic-related discussions.
She was inspired by the work of the second author on how Web 2.0-mediated activities facilitate boundary crossing and students' collaborative knowledge building through the use of distributed author-and ownership. To encourage the latter, i.e. a sense of distributed ownership, the teacher asked the students to create the Facebook group and add the entire class to it. This is in line with the general affordances and practices of Web 2.0. One of the students accordingly created a group named '1.e Biology debate'. He added the class' other students, the biology teacher and the first author under his real name (Weeks 1-2). Two politicians were invited to join the group to contribute to the debates (Week 3). The politicians did this on a few occasions.
The Facebook group was closed, i.e. no one had access to the group except for invited individuals. The teacher and the first author had full access to all posts within this group, but did not have access to students' personal profiles. Students' security settings only allowed us to retrieve few bits of information, e.g. profile pictures.
Almost all virtual activities were initiated by the teacher.
They varied from open-ended questions on topics characterized by a close connection between learning content and real life issues (e.g. Diet and health: 'What does it mean to be a healthy human being?') to closed assignments narrowly determined by curricular topics. The teacher had hoped that the students themselves would initiate posts and questions connecting curricular content with real life issues, but this only happened once (Designer baby: 'Technology has made it possible to genetically design babies -Is it ethically correct? Should it be legal?'). On the other hand, the students participated actively in the debates once the teacher had asked a question.
Most activities took place in the classroom, where students collaborated on posts in small groups. Several posts and comments were made in evenings/early mornings from cell phones or tablets. The total count of posts represents all activities; including both posts made by a group of students in class and ones posted individually after school.
During a period of 27 weeks (Weeks 1-27), Facebook was used in lessons for 14 weeks in total.
Methodological design
A mixed method design was selected for the case study: observation of Facebook activities, classroom observation, and interviews with students and the teacher. In addition, we designed a short self-report questionnaire, which we gave to the students at the end of Week 27. All data were collected with the research questions as outset. More specifically, we focused on collecting data on the following themes interest, affordances for participation in learning communication, constraints on participation in learning communication, and interaction of contexts. The theme 'interaction of contexts' was included to allow a more narrow focus on student experience of boundary crossing (Akkerman and Bakker 2011) between their leisure time life within Facebook's informal setting and the formal setting of school. In particular, the theme addressed the specific affordances and constraints which the connection between these settings had for their participation in learning communication. The classroom and Facebook observation formed the outset for the student and the teacher interviews; both structured around these themes. The student interviews supplied 'student voices' on the themes. We then utilized interview statements in the formulation of questionnaire items.
Facebook observations
The first author observed Facebook activities through Weeks 2-27. The Facebook observations formed the outset for a descriptive content analysis (see below). During the Facebook observations the first author 'inhabited' the Facebook site alongside the students (Selwyn 2009 ). The researcher did not participate or interact directly with any of the students. In this nonparticipant role he logged onto Facebook on a daily basis and observed the development of the site '1.e Biology debate'. The researcher systematically observed and noted the characteristics and qualities of the biological content as it was developed.
Classroom observations
The first author observed 20 classroom lessons through 7 weeks (Weeks 21-27). For logistical reasons, it was unfortunately not possible to observe in Weeks 1-20.
Classroom observations were 'naturalistic', i.e. they took place in the regular settings of the activities (Angrosino 2005) . During classroom observations, field notes were taken and reviewed later in the same day for preliminary analysis to help inform subsequent classroom observations and interview guides. The intention with the classroom observations was to understand the context in which the Facebook activities were situated and to acquire a background understanding of the atmosphere in the class. The background understanding concerned both the students' take on biology issues and their social relationships. It served to inform the formulation of interview questions and subsequent analysis.
Interview
Informal interviews were conducted in the classroom (Weeks 21-27) as short-term informal conversational interviews (Patton 2002) . For this method, interview questions emerge from the immediate context and are asked in the natural course of things; there are no predetermined questions or wording. The advantage is the salience and relevance of questions and the possibility of adapting the interview to individuals and circumstances. Students working in groups can be interviewed together which may provide detailed information quite quickly. A limitation, however, is that group interviews may trigger group dynamics with possible effects on the individuals' interest development. The informal interviews involved all the students. Students were interviewed alone or in small groups of 2-3 individuals. They were asked how they experienced a given situation, whether it was interesting and why/why not. The informal interviews were short: 2-4 minutes. Students' responses were recorded as notes. This way, the interviews did not interfere with the flow of the activities in the classroom.
Formal interviews were conducted as semi-structured qualitative research interviews (Kvale 1996) . This type of interview aims to produce qualitative descriptions of the interviewee's lifeworld to interpret the meaning of the described phenomena. Five students (3 girls, 2 boys) were asked to describe their interests and experiences during semi-structured interviews. The aim was to acquire statements for the questionnaire phrased in the 'words of the students'. Consistent with this aim, students were chosen on the basis of the classroom observations according to the following criteria. The primary criterion was engagement in classroom activities: engaged students were presumed to have elaborate and/or reflective views on the research themes and thus to produce detailed statements. A subsidiary criterion was to have both frequent and infrequent Facebook contributors represented among the engaged students.
All interviews were conducted by the first author who also conducted the classroom observations. Thus, the students were familiar with the interviewer. The formal interviews were conducted in the biology classroom after the lessons in the latter part of the observation period (Weeks 25-27), and they lasted between 30 and 60 minutes.
The formal student interviews were structured around the following themes:
• How did you experience the use of Facebook in lessons?
• Describe something you did on Facebook which was interesting. Why was it interesting? Did you learn from it?
• Describe something you did on Facebook which was not interesting. Why was it not interesting? Did you learn from it?
• Did biology become more relevant/interesting to you? Give some examples of why/why not?
• Was it easier or more difficult to understand biology on Facebook? Give some examples why/why not?
• How did you experience discussions around biology on Facebook? Differently than verbal ones in class?
• Have you experienced something that did not work on Facebook? Expectations, which were not met?
The teacher was interviewed last by the first author (Week 27). The interview lasted 80 minutes.
In addition to questions about the research themes, the teacher was asked about her intentions and pedagogical goals with the Facebook activity and the degree to which she found these intentions and goals fulfilled.
Questionnaire
The aim of the questionnaire was to add one piece of the 'puzzle', with each piece contributing to our understanding of students' experiences (Eisenhardt 1989). Thus, the intention was 1) to explore the range of student views on the use of Facebook (open questions) and 2) to assess to which degree the experiences reported by the interviewed students were representative of all participating students (closed statements based on statements from the student interviews).
The questionnaire consisted of 15 items in total. The questionnaire contained three open questions concerning a) positive and b) negative aspects of using Facebook in the biology class and c) further comments. There were 12 closed statements. 9 statements concerned the research theme 'interest'. Five of them were on the subject of biology in general (subject interest); four were on the Facebook activity (Facebook mediated interest). A further 3 closed statements concerned the research theme 'interaction of contexts' (perception of Facebook as school). All 12 items were scored on a 7-point Likert-type scale ranging from 7 (agree) to 1 (disagree).
The questionnaire was produced in a pen-and-paper-format and distributed to all students (N = 27) present at the last day of data collection (end of Week 27).
Ethical considerations
Danish rules are somewhat less restrictive than in many other countries as concerns the content, materials and activities allowed as learning resources. Quite generally, Danish educational thinking and practice is very influenced by the German Bildung tradition (Brejnrod 2005; Raae 2012 ). In line with this, the teacher's freedom of method (understood in a very broad sense) is considered a prime virtue of pedagogics at all educational levels. Similarly, the ethical norms for involvement of researchers -and for researchers' access to personal information on their subjects -are moderate.
That said, we have ensured full anonymity of the students. They have all voluntarily consented to our investigation after having been informed of its purpose and of their possibility to decline participation. We have abided by all requirements in the Danish Act on Processing Personal Data given by the Danish Protection Agency (www.datatilsynet.dk).
Analysis
Our 'person-in-context' approach uses a combined analytical tool to capture both the social and the individual aspects of interest. The individual analysis is carried out concurrently with the social analysis, which addresses the socially negotiated meaning of the individual's participation. The two perspectives are not independent of one another, insofar as each constitutes the background on which the other one appears. The resulting analytical approach brings students' situational interest to the fore while situating that interest in the social context of their collaboration on Facebook activities. Students' collaboration around Facebook postings is constantly negotiated (social perspective) as the teacher and students interpret and respond to each other's actions (individual perspective). On the other hand, the teacher's and students' interpretations and actions (individual perspective) do not exist in a vacuum, but must be seen as part of a shared practice (social perspective). Data from multiple sources were converged in the process of analysis to capture both the social and individual perspectives. To give an example: As noted above, only once did a student introduce a new topic on Facebook (content analysis). One of the interviewees commented that: 'No one has really made use of this [opportunity], I don't think it really occurs to us, it sort of transcends the frame, we very much have the understanding that the teacher will take care of that, at least I felt it that way that the teacher would take care of it and so we can't write in there'. This comment is to be understood within the social context of the classroom where it was normative that the teacher was the one to initiate curricular discussions (classroom observation). Table 1 . A similar count of statements for the interviews has not been made. Since the interviews were conducted with strategically chosen students who were not necessarily representative of the class opinion, such a count is not relevant.
A content analysis of 1.e Biology debate showed great variation in student understanding of biology issues. However, the analysis revealed no clear indicators of student interest. Therefore, we restrict ourselves here to representing a descriptive analysis of item themes and postings. A count of the Facebook postings is depicted in Table 2 .
Due to the small group of subjects the closed items in the questionnaire were only subjected to descriptive statistics (frequencies and mode). The reliability coefficient (Cronbach alpha) of the questionnaire was calculated to be 0.78 (see Table 3 ). Obviously, the cogency of the descriptive statistics should be regarded with caution. We therefore use the quantitative data as supplement to qualitative data rather than the reverse.
Results
Interest
Some students found biology interesting, but it was not a favorite subject for any of the students. This is indicated by the three items 'I like biology' (median = 5, mode = 5), 'Biology is interesting' (median = 5, mode = 4), and 'Our biology lessons are fun' (median = 4, mode = 5) and by the two items 'I like biology more than other subjects' (median = 3, mode = 1) and 'I think other subjects are more interesting than biology' (median = 3, mode = 2). This corresponds to the teacher's initial anticipations and was confirmed by interview statements from two engaged students. However, as indicated by the response frequencies (Table 3) , student opinions vary greatly as concerns their interest in biology in general. This variation also applies to student interest in the Facebook activity.
Many of the students found the idea of using Facebook in biology stimulating, as Facebook provided something 'new', 'alternative' and 'different' to traditional instruction. One of the interviewed students put it this way: 'Just when you hear the word Facebook, then… uh, fun
[laughter]'. On the other hand, the same student said that her first reaction to the introduction of Facebook as a learning activity was 'come on… don't come with such idiotic pedagogical ideas where we are supposed to find it more interesting because it's Facebook'.
The three debates on Facebook around socio-scientific issues; bioethics ('Designer baby'), health ('Diet and health'), and sex (advice column: 'Sexlinien.dk') were interesting for most students. Informal interviews indicated that most students found the three debates interesting because of the relevance to their present life, i.e. because the debates helped them forge meaningful connections with curricular content. As illustrated in Table 2 , students posted 16 comments on 'Designer baby', 17 on 'Diet and health', and 29 comments on the advice column 'Sexlinien.dk'. Additionally, they posted 4, 3, and 18 likes, respectively. An extract of 'Designer baby' is presented in Table 4 to illustrate the kind of posts made by students.
Four students stated in the interviews that it was interesting to debate dilemmas on Facebook.
The interviews show that student views are more complicated on this issue than is obvious from the quantitative results: Two of the students commented that they found the debates interesting, but that they didn't find them very 'biological' in nature. One of them said she found the debates belonged more in her social studies class. The other one explicated that she saw biology as facts which are 'hard to discuss'. A third student commented that he did not think they learned much about subject issues through the Facebook activities but that they learned to 'act and have a discussion that stayed on track… and respect people which is important, too'. Thus, the interest mediated by the Facebook debates arguably only concerned biology to a minor degree. Content analysis of the debates corroborates student reservations: The majority of posts express opinions without reference to biological argumentation. In this context, it is worth noting that a simple scatter plot shows no correlation at all between items concerning biology interest in general and items concerning the motivational effect of the Facebook activities.
Situational interest was also maintained by collaborative production (picture hunt, moviemaking). Students found it interesting to share photos and videos on Facebook and to post comments and likes to each other's photos/videos ('It was more interesting to share the videos [than to make them]'). Informal talk with the students revealed that the closed assignments ('Explain figures' from the textbook, and '1.e's genetic dictionary') did not maintain interest. In the closed assignments, students' predominantly searched for information and paraphrased text found in textbooks and Internet sources.
Affordances for participation in learning communication
Except for the two students without a profile, all students were familiar with Facebook. They 
Constraints on participation in learning communication
Several students complained that Facebook presented many distractions for their participation on 1.e Biology debate: 'There are many other temptations on Facebook' and 'It is easy to lose concentration on Facebook'. Notifications were an especially distracting element particularly for those students who had a very active social life on Facebook. They received a steady stream of notifications from peers whilst online. One of the students reported that she managed the distractions by going offline while she was on 1.e Biology debate.
A constraint which acted to demotivate students was the feeling of surveillance by the teacher and classmates. This was commented on by four students. One student found the lack of anonymity on Facebook negative; two students did not like the fact that the other students could see questions posed to the teacher. Two students mentioned reservations about the teacher's access to their profile/profile picture (e.g. 'I don't like my teacher to see my profile picture -she is teacher but not my Facebook friend'). One of them also noted reservations about seeing the teacher's profile. Such statements were not made in the interviews. Two of the interviewed students commented on surveillance issues but only in the positive sense reported above that visibility affords focused engagement. We ascribe this difference between questionnaire and interview statements to the fact that the interviewees were not representative of the class in general in that they were all active and engaged students (primary selection criterion).
A few comments concerned technical issues (mentioned by two students) and the architecture of Facebook (one student complained that posts ended up being 'messy').
Interaction of contexts
In Denmark, mandatory schooling ends with lower secondary education (Year 9). The gymnasium is voluntary and aims at preparing students for tertiary education. Thus, students are introduced to a more formal and academic way of working than they have experienced in prior schooling. For many students, this shift is demanding. The teacher adopted Facebook as an alternative, less formal learning context to support multiple modes of learning and engagement. Specifically, her aim was to ease access into the subject of biology and, more generally, into the formal school setting for those students who found the new academic demands of the gymnasium difficult.
The results show diversity in the degree to which this aim was attained for the students. In the questionnaire, this issue is measured quantitatively by the items; 'I think 1.e Biology debate is schoolwork', '1.e Biology debate is school', and '1.e Biology debate makes Facebook school'. The results indicate that the Facebook activities were considered school activities by most students.
However, the frequencies in Table 3 indicate disagreement on the question whether the Facebook activities were viewed as formal to the same extent as other school activities. This disagreement is backed by the diversity in the qualitative statements. Thus, one student wrote that 1.e Biology debate made biology less school-like and 'got Facebook which is a great part of our lives into something school-related'. Another student found that 1.e Biology debate 'forms a connection between leisure time (Facebook) and homework'. Similarly, one of the interviewees said that 'It was kind of like mixing school and your normal leisure time'. Another interviewee said that 1.e Biology debate 'was sort of a break, or not a break, but … normal blackboard teaching… then you would much rather do this'. However, the same student also said that 1.e. Biology debate was '100% school… you go in there if you have homework to do'. She did point out, though, that it was easier to get homework done because notifications about activity on 1.e Biology debate came up when she was on Facebook anyway. The four other interviewees all made statements in line with this latter comment about 1.e Biology debate being '100% school', e.g. 'I don't think it has anything to do with anything else but school', 'I found that it quickly became like an extra burden in a way, with homework' and 'I actually had the feeling that you were a little scared to write there because it was subject-related, not for fun and not just what you felt like writing, right'.
The students also disagreed on whether they approved of the integration of Facebook's informal forum into the formal school setting. This must be contrasted with the expectations of the teacher, as evidenced in interview statements and in informal conversations before and after class.
She appears to have implicitly assumed that students would like their informal Facebook life to be drawn into school life.
Data indicating the disagreement amongst students on this point are to be found both in the questionnaire statements and in the interviews. Thus, the abovementioned two statements from the questionnaire concerning the mixing of school and leisure time were presented as positive aspects of the Facebook activity. Likewise, one interviewee expressed that 'It is cool that you have school on Facebook'. In contrast, other students comment negatively on this integration of informal and formal contexts. One student reports as negative the 'obligations' on 1.e. Biology debate. Another student writes that s/he would never post a biology question on 1.e Biology debate. Instead s/he poses questions to the teacher alone on the school's Learning Management Systems because 'That is more appropriate, more school-like and professional'. This statement is echoed in one of the interviews: 'students may feel that the professional collaboration-like stuff may be harmed a little'.
As a concrete concern in this context, one student writes that 'since it was homework to discuss, it was difficult if what you thought had already been written'. This points at a specific problem in the interaction of informal and formal contexts namely that the resulting demands on students may lack transparency for them. One of the interviewees articulated this explicitly: 'you don't quite know how you should use it so it [the activities] doesn't become so thorough'. As far as our observational and interview data indicate, teacher and students had not negotiated the curriculum and the intentions with the Facebook activities to any large extent. Specifically, the teacher appears not to have articulated her hopes of facilitating boundary crossing and of easing access to curricular domains for less academically trained students.
Lastly, some students commented in the questionnaire that a downside to the informality of 1.e Biology debate was their tendency to not take it quite seriously. They wrote e.g. that homework on Facebook was not as 'serious' as other homework; that they did a bad job of it; and that it was easy to forget it 'because you don't relate Facebook to homework'.
Discussion
Interest
Frequency and evidence of voluntary engagement are important indicators of interest (Renninger et al. 2015) . In all three debates, students posted voluntarily after school in addition to the mandatory postings made in class. This indicates that their situational interest was maintained beyond initial triggering. In 'Advice column: Sexlinien.dk', for example, 21 of the 29 comments were posted voluntarily in student leisure time. One boy in particular was active in posting comments and likes.
This same boy did not participate in any classroom discussions. The teacher's aim to ease access into the subject of biology thus apparently was fulfilled for this student.
The results clearly show that the use of Facebook was not by itself sufficient to make an activity interesting. Whereas debating on Facebook was interesting for most students, the closed assignments were not. This suggests that the experience of interest depended very much on content and the degree of student autonomy in the given Facebook activities. The latter corresponds to recent theoretical work within motivation theory: Deci (1992) and Krapp (2002) Socio-scientific issues may be found interesting for two reasons. First, they allow students to make decisions, which promote a sense of autonomy and competence. Second, they may provide a connection to real life and thus be interesting in themselves (Sadler 2009 ). The informal interviews indicate that this was indeed the case in our study: The reason most students gave for finding the three debates on Facebook interesting was the relevance of the content to their present lives. It is, however, likely that the socio-scientific debates would have promoted interest also without the use of Facebook. Many students believe that in science they solely acquire factual, non-negotiable knowledge. The recognition that science also includes social and/or ethical dilemmas may itself enhance students' interest and motivation.
Two of the students commented that they didn't find the debates very 'biological' in nature, and one of them said she found the debates belonged more in her social studies class. This is in line with the findings of Nieswandt and Shanahan (2008) . In their study, curricular content involving social and environmental issues were linked to daily life. This resulted in a change of student motivation for engaging with the curricular content. It did not, however, lead to a change in the students' general motivational goal structure as concerns science. Instead, because students perceived the topics as easy and everyday they understood the course as 'not a real science course' and 'a course for non-science people'. Our study concurs with theirs in suggesting that students may perceive socio-scientific issues as interesting but also as 'non-science' due to the everydayness of the science content. Based on similar findings, Hughes (2000) concludes that socio-scientific content is easily marginalized and devalued in the classroom discourse. He stresses that the situation is aggravated by syllabus content demands and assessment deadlines. Consequently, students' narrow and individualistic perceptions of science remain unchallenged and the potential for student motivation through socio-scientific issues is undermined.
Affordances and constraints for participation in learning communication
Our study corroborates the results of the research reviewed by Aydin (2012) as concerns the affordances of Facebook. The platform affords participation in learning communication because of its status as an integrated part of students' lives. This allows for easy access to the educational communication. Participation is further afforded by the technological functionalities which the students found easy to use (in part, of course, because they already knew how). In addition, our study suggests that Facebook as an 'everyday platform' tends to increase the conspicuousness of the educational activities taking place on it. However, our study also reveals some counteracting characteristics of Facebook as an educational platform. These characteristics imply a decrease in opportunities for participation in learning communication.
First, distractions are many on Facebook. According to Harp and Mayer (1998) , distracting details do their damage by grabbing and holding students' selective attention. For example, when a student receives a steady stream of interesting but irrelevant posts from friends on Facebook, the student's selective attention is 'seduced' away from the educational activity. Self-regulated learning strategies may be needed to overcome the distractions. One such example is provided by the girl who chose the strategy of going offline when doing educational activities on Facebook. However, self-regulated strategies depend on motivation and volitional control to stay on track (Paris and Paris 2001) . Therefore, students who lack the motivation and skill to achieve academically may be more prone to be seduced by distractions on Facebook. This consideration is in line with a recent study which indicates that online settings in general require learners to be more autonomous and self-directed (Rienties et al. 2012) . It is to be contrasted with the teacher's aim of easing access into the subject of biology and into the academic way of working for less academically trained students.
It is also to be contrasted with Manca and Raineri's finding that 'matching the expectations of 'millennial students' is regularly provided as a reason for utilizing Facebook as a platform for learning (Manca and Ranieri 2013) . The issue points to the need for activities on Facebook to be interesting in themselves, not just in terms of taking place on Facebook, to motivate students with low self-regulating skills to stay on track.
Second, four students criticized the invasion of their privacy by the educational activities and by the teacher. Views on this issue are to some extent balanced by positive assertions concerning the convenience and meaningfulness of forging links between school settings and everyday activities. Still, the critical comments highlight a risk of coercing students into surrendering more information about themselves than they want to. The divergent student views on the significance of privacy versus convenience correspond to the variances reported by Roblyer, McDaniel, Webb, Herman and Witty (2010) : In a study of college student and faculty attitudes towards using Facebook in education, 46.7% of the students (N=120) agreed that 'it would be convenient' whereas 22.5% agreed that 'Facebook is personal/social -not for education!' and 15.0% that 'My privacy would be invaded'. Incidentally, the corresponding percentages for faculty (N=62) were 21.0%, 53.2%, and 22.6%, respectively. This indicates that faculty in general is more sceptical than students about coupling the formal practices of education with the informal practices of Facebook.
A further study has shown that undergraduate and graduate students found passive behaviour (e.g. viewing profiles, photos and videos) significantly more acceptable than active behaviour (e.g. sending messages and commenting on photos) for both teachers and fellow students (Teclehaimanot and Hickman 2011) . This suggests that breaches of private life are deemed more offensive when the teacher initiates interaction in comparison with mere pulling of accessible personal information.
Notably, our study shows that students may also feel the breach of privacy when their educational performance is displayed to their classmates against their wish.
Third, in one obvious respect, not discussed in the literature, the employment of Facebook as an educational platform poses a clear decrease in specific students' opportunities for participation in learning communication. This concerns the minority which does not have a Facebook profile. In our study, it was 2 out of 30. For some activities -primarily the ones taking place in class -these students were able to pair up with other students and participate through their profiles. For other activities, they were effectively left out of the learning communication. This constitutes a clear ethical problem. Learning opportunities should formally be equal for all students in a given educational program. However, Facebook activities make them contingent on student engagement in a specific virtual environment not hosted by the educational institution itself. The problem is accentuated by the fact that Facebook is owned by a commercial enterprise which may exploit user information on the platform in marketing offensives. As such, it would be a violation of student rights for the school to formally require a profile on the platform. An American study reports that students who disapprove of having a profile on social networking sites often do so for ideological reasons, e.g. because they disapprove of the way identity is constructed on these sites (boyd 2008).
It seems reasonable to hypothesize that Danish students decline on similar grounds. In effect, the utilization of Facebook for learning amounts to giving such students the unfair choice between joining a platform of which they disapprove or missing out on learning opportunities.
Interaction of contexts
The reviewed literature had some success in developing new curriculum designs based on the introduction of 'real life issues' into school settings. In general, successfully introducing such issues is not a simple matter of posing questions from out of school settings in class. The questions tend to be transformed into 'school tasks' by the requirement characteristics (Dohn 2007) of the class context which differ from the requirement characteristics of the real life settings in which they arise. This point has been argued extensively at the theoretical level by situated learning theorists (Greeno 1997 (Greeno , 1998 Lave 1988; Lave and Wenger 1991; Packer 2001; Resnick 1987; Wenger 1998) and has been given empirical support by a number of studies of classroom work on real life issues (Lave 1988; Roth and Lee 2004; Säljö and Wyndhamn 1988; Schoultz et al. 2001) . Therefore, to succeed in establishing the desired close connection between curricular content and real life, it is necessary to focus on the remediation and resituation (Dohn 2014) of the real life issues into the classroom.
We expected that Facebook would provide a link between students' lives and curricular content because of student familiarity with participation in its informal communicative practices.
We therefore expected that Facebook would facilitate the required remediation. We further expected this to be a potential factor in maintaining interest. However, it appears reasonably clear that utilizing Facebook as an educational platform does not itself increase the meaningfulness of the educational activities for real life. Moreover, the lack of transparency of educational demands on Facebook is an indication that the communicative practices themselves had to be transformed to fully embrace learning communication. So is the variation in student views on how the contexts of Facebook and of school interacted to make the former more or the latter less school-like. In other words, the integration of out-of-school self-directed practices of students on SNS into a formal educational setting is not a straightforward matter. This last observation is supported by Crook who argues more generally that communicative practices are shaped and constrained by the socio-cultural settings in which they take place.
Therefore the opportunities of utilizing Web 2.0 tools may flounder due to divergences in the 'operating characteristics of out-of-school and in-school communication environments' (p. 78).
'Digital fluency', he concludes, is not 'an idealized characteristic of people -decoupled from the situations in which they act' (Crook 2012) . Similarly, several studies indicate that the employment of Web 2.0 activities in educational settings may lead to tensions and practical challenges because of the incompatible views of communication, learning, knowledge, and activity goals inherent in educational and Web 2.0 practices, respectively Dohn and Buus 2013; Hemmi et al. 2009; Lantz-Andersson et al. 2013; Naismith et al. 2011 ).
Thus, our study adds important qualifications to previous research on the use of Facebook in education (Aydin 2012; Manca and Ranieri 2013) . It serves to give some counterbalance to the optimism displayed in the literature concerning 'the potentials for learning' of Facebook (Ajjan and Hartshorne 2008; Lampe et al. 2011; Mazman and Usluel 2010) .
Conclusions and limitations
By way of conclusion we shall summarize what our study has shown about our research questions: a) How are situational interests of upper secondary students maintained by collaborating on • Debates about socio-scientific issues and the sharing of photos on Facebook maintain situational interest.
• The affordances of Facebook as a platform for learning are high; both technologically and in terms of familiarity of use, but distractions are many.
• The coupling of formal and informal contexts leads to Facebook activities being viewed as schoolwork. The relevance of activities to other settings is not established automatically.
• The everydayness of the platform at once raises the conspicuousness of educational activities (notifications act like reminders) and leads to a diminished significance of them ('It's just Facebook…').
• Students who have chosen not to be on Facebook are faced with an unfair choice between joining a commercial platform of which they disapprove or missing out on learning opportunities.
• Students disagree on their attitudes towards the coupling of their private/social Facebook sphere with their educational sphere. To some the coupling is convenient and raises the meaningfulness of their educational activities. Others consider it a breach of privacy and feel under surveillance by teacher and fellow students.
Thus, use of Facebook as educational platform is not clearly good or bad. Utilizing Facebook for educational purposes, especially debating socio-scientific issues seems to maintain interest for students because of the increased conspicuousness of the educational activities taking place on the platform. On the other hand, our study shows the continued relevance of Dewey's (1913) classic admonition against viewing interest as an ingredient that can be added to spice up an otherwise boring activity. This is illustrated in the student comment: 'come on… don't come with such idiotic pedagogical ideas where we are supposed to find it more interesting because it's Facebook'. This study is, to our knowledge, the first attempt to investigate students' situational interest and participation in Facebook activities integrated in upper secondary science education. Our study has limitations and further research is needed to support our conclusions.
First, the interview data suggested that students often equated 'interesting' with 'fun', 'likeable', or 'motivating', which quite possibly represented different meanings. What people mean when they express their interest is not evident (Valsiner 1992) . This calls for triangulating methods, and the importance of aligning the methods with their intended conceptualization. As a whole, the motivational aspects of educational activities on Facebook are complex and difficult to distinguish, and several other motivational variables should be taken into account, such as goal orientation, selfefficacy, self-regulation and utility-value.
Second, we cannot separate interest in Facebook from Facebook-mediated situational interest, since activities and Facebook were inextricably tied together. Conducting this study in the actual classroom instead of conducting it under experimental conditions allows for a holistic and naturalistic inquiry. The drawback is that the phenomenon and the context are not easily distinguishable. More systematic sampling needs to be done in follow-up studies to gain a more comprehensive picture of student interest in educational Facebook activities.
Third, our analyses are based on a limited number of subjects. While the study design allowed us to extract valid information with only a small number of participants (30 students in total), the results may only be generalizable to similar populations. It is likely that different motivation and participation aspects would emerge with different populations. Replicating this study with different populations, not least ones with different gender distributions would be an important next step. 1.e's genetic dictionary (Week 27) 1 post (made by the teacher) including 28 genetic terms, specified by the teacher (closed assignment). The students were supposed to write a description of the terms (6 of them were never described) Student respondent 2: It is absolutely not okay -not only will fetuses be given up because they do not have the right gender, hair color or eye color, but at the same time this kind of human selection will lead to imbalance in the gender distribution. This has already happened in Asia where boys are more popular than girls and therefore there are far more boys than girls which may lead to loneliness among men in Asia. Some things must be left to chance, or the natural mutations sometimes found in DNA would not help us evolve because fetuses with mutated genes would be rejected due to incorrectness. [Comment gets 2 likes] Student respondent 3: I actually don't think it is incorrect, but not correct either. However, you have the right to choose yourself, I find. It's the same as having an abortion. For some it is important to have the 'perfect' family consisting of one boy and one girl and that they come in a specific order. So that this can help these people is good. That you can actually 'design' your future child is perhaps a bit too much and the world would probably quickly become very uniform when it came to looks. Personally I think that not knowing what your future child will look like is a big part of pregnancy and of the whole process of having children, for me it would be taking the excitement out of it all. It is a choice that you have to take whether you want to know the gender or 'design' your future child. So I would not call it incorrect or wrong in any way but if you choose this opportunity it is definitely something you should have thought long and hard about.
Student respondent 4:
It is totally correct to do it. If you can take precautions against certain genetic features such as handicap, hereditary illnesses or something else which no human should live with. It is also a huge challenge for the family to have a child or family member who is handicapped, listen to someone who knows. -To be able to decide the looks of the baby is condemnable in my opinion, given that the parents who may not be the most responsible persons in the world could quickly to something from which the child would not really benefit, e.g. get yellow eyes, be really tall and have blue skin just because they are huge fans of Avatar… 
